This study investigated the effects of demographic factors on the employment of people in Pattani and Songkla Provinces of Thailand. The outcome variable is binary employment status (employed or unemployed). The determinant variables are education completion level (none, elementary, secondary, high) and the demographic factors gender, religion (Islam or Other), seven 5-year age groups (25-29 to 54-59), and district. We used data from the 2000 Census of the National Statistical Office. The analysis method involved first stratifying by religion, gender and district and then fitting logistic regression models in each stratum to determine odds ratios for the association between the outcome and the education completion level factor after adjusting for age group, and then combining these odds ratios using meta-analysis to obtain the overall independent association between education completion and unemployment in each province. The results showed that in Songkla province persons who had completed secondary education had no advantage in gaining employment over those who had completed only elementary education. And in Pattani province, those who had completed secondary education had a substantially higher unemployment rate than those with only an elementary education.
Introduction
The total population of Thailand increased from 55.8 million in 1990 to 62.3 million in 2000. In November 2000, 53.3% was in the labour force while about 24.8% were over 13 years old but not in the labour force. The rest of the population (21.9%) was under 13 years of age. Among those who were employed, only 2.7 percent were employers, while 40.3 percent were employees and 57 percent were classified as other workers.
According to the Thailand Development Research Institute (TDRI), the total number of unemployed in the population in the third quarter of 2001 was 930,000. Among them, 381,000 (41%) were new graduates, 325,000 (35%) were in the informal sector, such as those who were self-employed and farm workers; and 223,000 (24%) were public officials and company employees. The unemployment rate is usually high during the third quarter since this is the cultivation season (National Statistical Office 2001).
The quality of the labor force is one of the most important determinants of Thailand's long-term growth prospects. It will take a sustained commitment to rectify current weaknesses. For example, 80% of Thailand's labor force has only elementary education or less, compared with 60% and 50% for Malaysia and the Republic of Korea, respectively. Although the Government has made considerable efforts to expand education opportunities, elementary school completion rates have actually fallen in recent years (to 69% in 1996) . About 5.5 million people in the 6-19 year-old age group are not in school or any form of training. For rural people, participation in education or skill development programs remains strikingly low. For those who do participate, standards are poor. Low quality and low enrolment appear to be strongly correlated. With regard to training, only 1% of the labor force participates in formal, institution-based programs. In-house and on-the-job training schemes have been increasing, but skill shortages have been one of the main factors impeding Thailand's transition to higher value-added industries.
Thailand's success in making elementary education compulsory has not been replicated in secondary and higher levels of education. Although the transition rate from elementary to secondary level has improved from less than 50% in the 1980s to about 90% in 1996, the enrolment rate has remained very low at 34% of the population aged 15-17. Also, there has been little improvement of quality in secondary education, especially in science and mathematics (Asia Development Bank 1999, page 6).
Of the five southern border provinces north of Malaysia, four (Pattani, Yala, Narathiwat and Satun) are different from other areas in Thailand. Their people have a different language, religion and culture to the rest of Thailand. The fifth of these border provinces, Songkla is the only one of the five with a non-Muslim majority (77%). Muslim people comprised 80% in Pattani, 82% in Narathiwat, 80% in Yala, and 68% in Satun (National Statistical Office 2006). Furthermore, Songkla had different education completion rates. At the 2000 census, of the population over 25 years of age, 27.6% in Pattani had not completed elementary education compared with only 14.6% in Songkla. Arguably, such education completion rates affect the individual's stability of occupation, income, and employment status. The negative consequences of unemployment affect not only the individual, but also society at large. Joblessness is connected with negative impacts on the personal perspectives of life, political opposition and integration problems (Strasser 1997).
These considerations prompted us to study the influence of education completion level on unemployment status and compare these associations in Songkla and Pattani, two of the southern Thai provinces with differing levels of educational completion and demographic characteristics. The results of this study could be useful for deciding policy and action in education, for better employment and social integration outcomes.
Materials and Methods

Study design and variables
The study is cross-sectional, based on population data selected from the 2000 Population and Housing Census of Thailand.
Because of the substantial proportions of young persons in education and of older persons in retirement, persons aged 0-24 and 59+ years were excluded from the analysis. Also excluded were those whose level of education completed was not recorded and others whose occupational category was recorded as 'not stated'. Thus full-time students, early retires, unpaid carers within a family and others who did not consider themselves unemployed were excluded from the data. As a result, the focus of this study is very close to the usual definitions of 'labour force', those people seeking employment, whether unemployed or employed in any of the three broadly defined occupational categories (agriculture, elementary, professional) . In this classification elementary includes plant, service, and various unclassified occupations. The 'unemployment rate' is thus defined as the number of unemployed as a percentage of the total number in the labour force. The total study sample was 232,220 persons for Pattani and 551,695 persons for Songkla. Table 1 shows unemployment rates by age group and occupational category in Pattani and Songkla.
The determinant variables are demographic factors consisting of gender, religion (Islam or Other), age group, education level (none, primary, secondary, high) and district. Data from smaller geographically proximate districts were combined to avoid zero counts in the statistical analysis, reducing the number of regions from 12 to 7 in Pattani and from 16 to 11 in Songkla, as illustrated in Figure 1 .
Statistical methods
The specific aim of the study was to examine the association between unemployment status and completion of education, and to compare these associations in the two selected provinces, after taking into account demographic factors (age group, gender, religion, and location of residence). Since the unemployment outcome is binary and the education completion determinant is a categorical variable with four factors, this association may be described by a set of odds ratios, and logistic regression (see, for example, Hosmer and Lemeshow 2000) may be used to adjust these odds ratios for the demographic factors. To facilitate comparisons with respect to different levels of education completion, we chose completion of elementary education as the referent level. This allows the results to be expressed in terms of three odds ratios: none versus elementary, secondary versus elementary, and high versus elementary.
Preliminary analysis involved using the logistic regression model to compute separate age-group adjusted odds ratios for each combination of gender, religion and location in each province, giving 44 (2 x 2 x 11) such odds ratios for Songkla province and 28 (2 x 2 x 7) for Pattani province.
Further analysis involved using meta-analysis to combine these odds ratios within each province, and thus obtain overall odds ratios showing the associations between unemployment and each level of education completion. Since odds ratios are more symmetrically distributed when expressed on a logarithmic scale, and logistic regression routinely provides estimates and standard errors of natural logarithms of odds ratios, we did the meta-analysis on the logarithms of the odds ratios, using a method described in McNeil (1996) as follows.
Denote the estimated log odds ratio in stratum g by y g , its standard error by g and define the weight w g = 1/( g ) 2 . Then the overall (combined) estimate of the log odds ratio is the weighted mean
and its standard error is
The overall odds ratio estimate is thus obtained by exponentiation as ) exp( y and its corresponding 95% confidence interval is given by ( )
. Confidence intervals for the individual odds ratios may be plotted together with the combined results as a meta-analysis plot (see, for example, Moja et al 2007) . The statistical analysis was performed using R (R Development Core Team, 2007). Table 2 gives the estimates and standard errors of the age-group adjusted log odds ratios after fitting the logistic regression models separately in each of the 44 demographic cells defined by combinations of gender, religion and district in Songkla (lower panels) and Pattani (upper panels). Since no non-Muslim males who had completed only secondary education were unemployed in the region comprising Panare, Saiburi and MaiKaen districts of Pattani province, the odds ratio for this group is zero and its logarithm cannot be calculated. For meta-analysis calculation the values for this cell were replaced by the corresponding values for high education completion. Figure 2 shows meta-analysis plots for the comparison between secondary education completion and elementary education completion. Table 3 shows the overall odds ratios and corresponding 95% confidence obtained by applying formulas (1) and (2) to the individual values given in Table 2 .
Results
Discussion
The individual's level of education is an important determinant of occupational success. (Isengard, 2003) and in Thailand there is a compulsory education scheme until the end of elementary education, at grade 6 level, and usually encouragement to continue on to complete secondary education. In most parts of Thailand most students may enter public or private secondary school after completing elementary education. The curriculum of the secondary education was designed to offer various fields of academic knowledge as well as fundamental occupational skills students can use as a basis for working in their future careers. Findings of this study in Pattani and Songkla provinces are partly in agreement with Isengard's statement and partly inconsistent with it: partly showing that employment is an incentive for completing more education but also revealing some disincentive. At the extremes of 'no education' and 'high education', there was general agreement, but an intermediate level of education (secondary education) did not significantly increase likelihood of employment in either province, when compared with elementary education only (OR = 1.348 for Pattani, and 0.997 for Songkla).
The statement by Isengard, and assumptions of a positive association between education level achieved and improved employment outcomes, were made in the context of western post-industrial economies where education is needed for entry to specialized service sector employment and where relatively few people work in agriculture. This contrasts with the situation in parts of southern Thailand, at least in both Pattani and Songkla provinces, where the percentages of the labour force employed in agriculture were approximately 42.6% and 34.0%, respectively (From Table 1 ). Experience and skills from working in agriculture, rather than the completion of secondary education, might be more valued and more likely to lead to employment in agricultural occupations. The relatively high dependence on employment in agriculture in the region might be part of the reason why completion of secondary education appears to be of little or no employment advantage in the two provinces. This possible explanation, that the agricultural economic base of these provinces, especially of Pattani Province, leads to secondary education being of little, or even negative, value for employment, could be further tested by examining age distributions in various occupations and so invites a follow-up study. It would also be useful to investigate the supply/demand situation for workers in agriculture and other sections in Pattani, and whether or not secondary education raises work goals to a point where some choose unemployment rather than laboring work.
Differences between the two provinces deserve attention. In Pattani those who had completed a secondary education were actually more likely to be unemployed, more likely than for any other level of education. There are differences in the economic bases and occupational structures of the two provinces. In Pattani, compared to Songkla, a greater proportion of the labour force is involved in agriculture and a lower proportion is in professional positions (18.5% compared to 24.1%). Both provinces have some employment opportunities for professionals, providing employment for some who complete the 'high' and 'secondary' levels of education required for entry to these occupations, but this was more-so in Songkla. If true, then together these points might explain some of the variation between Pattani and Songkla, in the results of this study.
Even if the economic structure is a factor, it cannot fully explain all of the differences between the provinces. In Songkla Province there was no clearly statistically significant relationship between the level of education (elementary or secondary) completed and unemployment, for any gender or religious group. However, in Pattani Province the Muslims differed from non-Muslims in employment outcomes associated with secondary level of education. Figure 2 reveals that, in Pattani it is Muslims, not non-Muslims, who are more likely to be unemployed after they have completed secondary education when compared to those who completed only elementary education.
In Pattani Province in general, completing secondary education after elementary education made it less likely that unemployment would be avoided, however, in some districts completing secondary education clearly was an advantage in gaining employment, at least for the non-Muslim segment of the population. In three districts of Pattani Province (Mayo, ThungYangdeang and Kapho) none of the non-Muslim population who had completed secondary education were unemployed. Most of the population in Pattani is Muslim whereas most of the population in Songkla is non-Muslim, but this study did not examine the significance of the relative ratios.
Various aspects of Muslim culture in southern Thailand deserve further attention. One is that a significant and increasing proportion of Muslim students attend Muslim secondary schools in Pattani Province. The question of whether or not the different curriculum in those schools influences employment prospects invites further study.
Further investigation of the education/employment relationship is especially important because where unemployment follows secondary education there is likely to be increased disillusionment and lack of social integration into the broader society. This might worsen the political situation in southern Thailand.
Conclusion
The conclusions are as follows: a) Students in Thailand are usually encouraged to continue on from elementary education to complete secondary education. This appears to have some justification in light of the findings of this study, that completing 'no education' led to less likelihood of being employed, and completing a 'high' level of education led to a greater likelihood of being employed, when both were compared to having completed elementary education. b) However, in this study it was found that in Songkla Province that there was no significant employment advantage in completing secondary education and in Pattani there was actually a statistically significant disadvantage for gaining employment, based on comparisons with completion of elementary education only, associations measured by estimated Odds Ratios. The finding for Songkla was surprising. It was even more unexpected to find that in Pattani the completion of secondary education was associated with the highest rate of unemployment, higher than for those who had completed elementary education and also higher than for those with no education completed. c) Further study of this education and employment relationship in more detail is desirable. If this issue is not addressed then for many in southern Thailand there might be limited incentive to complete secondary education and also limited social integration. 
